cod, regardiess of the groundfish fishery in which they are caught. M any of the new measures implemented
in this period directly result from requirements of the Sustainable Fisheries Act (SFA). Additiondly, the
Ameaican FishaiesAct (AFA) corferred many social and economic berefits on the pollock fisheries.

Economic and socid benefits have been conferred on the industry aso by the alocations of Pacific cod,
continuation of the sablefish and halibut 1FQ Program, continuation and expansion of the CDQ Program, and
implementation of the LLP in 2000.

2.7.3 Stock Assessmentsfor Alaska Gr oundfish Stocks

The Alaska Fisheries ScienceCenter (AFSC) isresponsiblefar GOA and BSAI groundfish assessments. This
responsibility developed inthe 1970sin response to the perceived need by U.S. fishery scientiststo gain some
management control or influence over the expanding for eign fisheries on Alaska' s batomfish. Intial eforts
were directed at monitoring the foreign catch levels through bilateral agreements for the exchange of catch
statistics and international cooperative program to conduct independent fishery resource surveys. The
Magnuson- Stevens Act gave NMFS authority to regul ate forei gn and domestic fisheries within theU.S. EEZ.
The Act marks the beginning of NMFS data collection of fisheies informationto generate stock assessments
of majar grourdfish resources. Stock assessments ar e updated annually. Reports are prepared and reviewed
by scientists from AFSC, theAlaska Department of Fish and Game(ADF& G), and the Uriversity of Alaska
Fairbanks, with support of the Coundl’s BSAI and GOA groundfish planteams.

Stock assessment analysis is away to estimate how many fishthere are in a specific geographic ocean areaor
fishing grounds and to predict how these fish stocks or populations will respond to harvesting. Scientists use
resource survey and fishery information in mathemetical calculations to estimate how many fish are in a
specific management area of the ocean (abundance or biomass). Life history information (growth and
maturity) is used to estimate how many fish can be caught in a fishing season without impacting future stocks
and while accounting far natural mortality, includingremoval sby predators. Fishey managersusethebiomass
and fishing rat esinformation to determine the allowable amount of fish that can be caught during an upcoming
fishing season. Managers weigh economc and social considerations, along with biological and ecdogcal
concens. Scientists, on the other hand, are primarily concerned with biologica limits and stock production
variahility. The assessments are reviewed by the Council’s groundfish plan teams, which are composed of
bi ol agists, economists, and mathematicians fromgovernment agencies and academia. The planteamscompile
theindvidual gecies assessments into anannud SAFE document, which contai nsinformation on historical
catch trends, biomass estimates, preliminary ABC edimates, harved impact assessments, and alternative
harvesting dtrategies. The plan team’s recommendations are passed on to the Council and its advisory
committees.

2.7.3.1 Stock Assessment Modeling

Threeanaytical assessment methodsaretypically usedfor Alaskagroundfistt index methods, stock synthesis,
and Automatic Differentiation (AD) modd builder. T he smplest assessment isan index of population size or
biomasshbased primarily on resource surveys. A numbe of survey mahods havebeen developedto estimate
abundance or biomass of a fishstock. The survey method selected is usually designed to specifically target
one or more stocks in a specific area. The exact survey method may diff er among fishing grounds and tar get
stocks. However, scientists are careful to maintain standard sampling methods to ensure consistency and
comparability of thedataover timeby following consi stent protocol sand deploying standardi zed samplinggear
to catch fish at a specific station location. Fish abundance or biomass estimtes ar e derived by multiplying the
average catchrate by thesizeof the survey area. Theresults can be ether expressed asan index of abundance
or estimate of stock biomess in metric tons. Stock assessments may be based on the most recent survey or on
an average of survey estimatesover time. Thelatter approachissomewhat limited becauseit doesnot typically
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precisdy forecast trends in abundance, particularly when surveys occur infrequently. Furthermore, survey
biomass estimates can be biased or inaccurate if the sampling gear is not efficient in capturing all thefishat
sampling stations, if fish for some reason avoid a particular habitat being sampled or if a significant portion
of the stock isoutside the survey area. Thusin many cases, asurvey biomass estimat e may be a conservative
edtimate. The more frequent the surveys, thelonger thetime series d index of abundance or biomass, andthus
the better scientists are a judging a survey’s ability to track true trendsin stock magnitude.

Assessment methods can be greatly improvedif annual catch data and age composition from fisheries and
resource surveys are available For the Alaska groundfish fisheries, catch quantities are monitored by a
program that includes at-sea observers and sampling for shoreside landings. Roughly 30,000 observer days
(equivaent to 114 ful-time employees) are expended amnuallyto collect catch datafromthe Alaska groundfish
fisheries. All vessels capable of hosting an observer may be required to do so at the vessel’s expense. As
currently implemented, vessds over 125 ft inlength arerequired to have dbservers onboard 30 percent of the
time; vessels under 60 ft are generally exempt from observer requirements. Most fishing vessels operating in
the BSAI excead the 125-ft limit, while most of the fishing vessalsin the GOA are smaller than 125 ft. The
recreational harvest of groundfish in Alaskan waters is a minor component of thetotal catch.

Obsaves collect biolagical data, such as otoliths (ear bones, which grow inlayes liketree rings), lengh
frequencies, stomach samples, and maturity stagefor avariety of species. Estimates of age composition come
from otolith samples colleded by dbservers and scientists canducting resource surveys. The age data are
combined with the (typically) large sample of fish lengths measured from the fleet catches and resource
surveys. The appearance of small, younger fish provide data to forecast the strength of incoming year (all

fishes born in a particular year). The survival and growth of the eggs, larvae, and juvenile fish are highly
variabl e, dueto natural conditions and the variahility of themarine envirormert. Recruitment is the princi pel

component of the variability of of afish stock’s annual production. As aresult, interannual variability in
recruitment isamajor source of uncertainty is projecting stock trends. Therefor e, the ability to deter minethe
age-structure of afish population for the time series of the fishery is critical to accur ately assessing a stock,
particularly if it has undergone major swings in abundance.

With atime series of age composition data, scientists can employ complex population models, such as Stock
Synthesis and AD model builder software, to apply biological characteristics and the dynamics of fish
populations to estimete population trends over time, sustainable harvest rates, and biomass levels. Far most
Alaska groundfish, spawning is highy seasonal, so thet al fish in a particulear year class will havebeen barn
within a month or two of each other. Stock Synthesis and AD model builder are age-structured models,
meaning that they keep track of each year class as it ages, enta's the fishey, and eventually dies out.
Recruitment occurswhen ayear class begins tobe cgpturedby fishing gear. For example, therelatively strong
1994 year classof pdlock intheGOA “recruited” tothefishery in 1996 at agetwo; in 1999, at agefive, itwas
36 percent of thetotal pollock catch. Being ableto keep track of year classes improves abundance estimates
and allows scientists to beter predict short-te'm trencs.

The Stock Synthesis computer model is used for many Alaska groundfish assessments. This programwas
developed by NM FS scientist Dr. Richard Methot, formerly at AFSC, as atool for incorporating complex
fishery and survey datain asingle framework (Methot 1990). Stock synthesis requires fewer assumptions
about data than earlier age-structured methods, such as cohort analysis. Quartities in the modd that are
uncertain are estimatedusingappropriatestatistical methods. Thekey philosophy isto treat observations, such
as estimates of catch at ageinagivenyear or survey biomass estimates, as random guantities about some true
undelying values.

Oneway to think about how the program is designed isto imaginetryingto say something about a stock of fish
before looking at any data. Given that the species of fish is known, along with some general biological
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characteristics, it is possibleto synthesize the abundance of that stock given some crude approximations. The
essence of theinitial dataless ar synthesized population model can be illustrated in the following example.
First, assume that the fishery had average catches of about 500 mt of catch for the past 10 years (prior
removals wereinggnificant), then assumethat in year 10 the harvest represented about 10 percent of the total
stock. Given some assunptions about thenatural mortality rate and theaverage weght at age, the abundance
trend can be sketched out. The caculation used to construct population number s is complete, but observed
catch and survey dataand vaues for various biological parameters must beincorpor ated to add realismto this
syntheszed stock. First thebiological guesses (such as average weights at age) are replaced with estimates
based onred data. Similarly, information on longevity and reproductive output of the species isincor porated
to estimate the natura mortdity rate. Information about gear type and surveys provide background on the
selectivity patterns to be expected. Running the modd at this point improves the redism and scales the
populationvaluesin gereral terms. Further refinements oocur asageor size composition dataare added, which
provide critical information on thevariability of year-class strengths and histarical pattern of agestructure of
the population. The camputer model can then betuned-a process called goti mi zation—by adjusting theseveral
hundred par ameter values using a maximizing algorithm until the smulation results become most consistent
with the observations.

AD model builder is a new modeling envirormert for developing and fitting complex statistical models
(Fournier 1998). It is more flexible than Stock
Synthesis because almost any kind of populati on mode!
can be written in computer code and fit using available
data. Mogt applications of AD modd builder to Alaska
groundfish are age-structured madel s, which aresimilar
but have several advantagesove Stock Synthesis. First,
the optimization routine in AD mode builder takes
advantage of recent methodologica advances in
computer science. AD mode builder also provides a suite of statistical tools for evaluating uncertainty.
Finally, because the modeling environment is open-ended, the analyst cantailor the assessment madel to the
unique characteristics of the stock and the available information. It is anticipated that more age-structured
assessmants in the future will use AD model builder to assess Alaska groundfish stocks.

Sablefish

Oneof NMFS sprimary long-termobjectives is to reduceunceatainty in stock assessments. Moving from an
assessment based on a biomass index, ar an aggregate biomass modd, to an age-structured assessmert is a
positive step towardsachieving thisobjective. 1n1990, four Alaskagroundfishassessmentswerebased on age-
sructured models. In 1999, 18 assessments were based on age-structured models, and 19 were based on a
survey index (Table2.7-9). Further refinements, such asthe development of AD model builder applications
for Alaska groundfish, may further reduce uncertainty, but only moderate gains can be expected. Thereal
strength of these modern assessnment methads lies intheir abilityto realistically model the uncertainty inherent
in the assessnent processes. Paradoxically, this may make uncertainty gppear to increase. For example,
earlier assessment typically provided only a poirt estimateof current stock size

Using AD madel builder, it is possible to obtain confidence limits for current stock size that reflect the
uncertaintyintheinput par ameter sand how well themode fitsthedata. T hese confidencelimitsmay berat her
large far many groundfish stocks.
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Table 2.7-9 MethodsUsed to Update Annud Stock Assessments for Alaska Groundfish, 1999

[Species | Area | Assessment Method |
Walleye pollock BS AD Model Builder
Aleutian Islands Survey Index
Bogoslof Survey Index
GOA AD Model Builder
Southeast Survey Index
Pacific cod BSAI Stock Synthesis
GOA Stock Synthesis
Sablefish GOA and BSAI AD Model Builder
Atka m ackerel Aleutian Islands Stock Synthesis
Yellowfin sole BSAI AD Model Builder
Rock sole BSAI AD Model Builder
Greenland turbot BSAI Stock Synthesis
Arrowtooth flounder BSAI Stock Synthesis
GOA AD Model Builder
Flathead sole BSAI Stock Synthesis
GOA AD Model Builder
Alaska plaice BSAI AD Mode Builders
Other flatfish BSAI Stock Index
Pacific ocean perch BS Stock Synthesis
Aleutian Islands Stock Synthesis
GOA Stock Synthesis
Other red rockfish BS Survey Index
Sharpchin/northem Aleutian Islands Survey Index
Northern rockfish GOA Survey Index
Shortraker/rougheye Aleutian Islands Survey Index
GOA Survey Index
Other rockfish BS Survey Index
Aleutian Islands Survey Index
GOA Survey Index
Squid BSAI Survey Index
Other species BSAI Survey Index
Deep water flatfish GOA Survey Index
Rex sole GOA Survey Index
Shallow water flatfish GOA Survey Index
Pelagic shelf rockfish GOA Survey Index
Thornyhead rockfish GOA AD Model Builder
Demersal shelf rockfish GOA Survey Index
Total by assessment method
Stock Synthesis 9
AD Model Builder 9
Survey Index 19

Notes: BSAI — Bering Sea and Aleutian Islands
GOA — Gulf of Alaska
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For the BSAI, scientists contribute to annual groundfish
assessment reports for 16 stocks and six multispecies
groups, including walleye pollock (3 areas), Pecific cod,
Atka mackerel, yellowmfin sole Greenand turbot,
arrowtooth flounder, rock sole, flathead sole, Alaska
plaice, othea flatfish, Pacific ocean pech (2 areas),
sharpchin/northern  rockfish,  shortraker/rougheye
rockfish, other red rockfish, other rockfish (2 areas),
sablefish, squid, and aher spedes. For the GOA, 15
assessnents are updated annualy, including walleye
pollock (2 areas), Pacific cod, thornyhead rockfish,
Pacific ocean perch, shortraker/rougheye rockfish, northern rockfish, demersal shelf rockfish, pelagic shelf
rockfish, other rockfish, arrowtooth flounder, rex sole, shallow water flatfish, sableish, and ather spedes. The
stocks or stock groups assessed for each plan are the most valuable species in the groundfish complex,
accounting for ahighpercentageof the catch. Periodica ly, new species or species groupsare added to the list.
Often, models are modified substantially to accommodate new information and modeling improvemernts. The
addition of anothe year o data also improves certainty of the modd egimates of stodk abundance and
recruitment for prior years.

Yellowfin sole

2.7.3.2 Independent Resour ce Surveys

Measuring fish stock abundance or biomass in the oceanis not easy. Unlike trees, fish cannot simply be
counted becausethey areout of sight, below the water surface. Counting is further complicated because fish
move around and may migrate extensively over relatively short time periods. For oceanic fish stocks, the
survey sampling method is the only feasible option for estimating fish abundance independent of the fishery.
The science of fishery resource surveysfor the northeast Pacific Ocean, developed over the past 40 years, has
been documented by Dr. D on Gunder son from the Univer sity of Washingtonin Surveysof FisheriesResources
(Gunderson 1993).

Several different surveys have been developed for the BSAI and GOA ar eas, i ncluding bottom trawl surveys,
acoustic echo-integration/trawl surveys, and longline surveys. Each survey hasits own unique strengths and
weaknesses for estimating abundance depending on the fish’s social behavior, preferred habitat, location in
thewater columnor proximity to the sea floor, swimming ability, and attraction to bait, among other variables.
For example, the bottom trawl survey can do a good job of estimating rock sole biomass, but will do a poorer
job with midwater or pelagic fishes such as herring and squid. Fish without air bladders or fish that live on
the sea floor, are very difficult to detect by acoustic survey systems. The AFSC’s primary methods for
edtimating abundance and distribution of Alaska’s groundfish resources include area-swept bottom trawl
surveys for shellfish and bottomfish stocks, echo-integration/trawl surveys (acoustic surveys) for the dominant
semipel agic stocks, such as pollock, andlongline surveysfor measuring r el ative abundance of valuable bottom
spedesthan inhabit the degper waters of theupper portion of thecortinental dope

The NMFS survey strategy for Alaska groundfish resour ces was initially formulated in the mid-1970s but it
was not fully implemerted until 1984. The comprerensivesurvey strategy consists of a suite of annua and
triemial bottom trawl and acoustic surveys alternating among the eastern Bering Sea, Aleautian Islands, GOA,
and theWest Coast regons. Annual surveys have been conducted for the crab and groundfish stocks in the
Bering Sea, spawning pollock in Shelikof Strait of the GOA, and Bogodof Idand area of the Bering Sea, and
sablefishin the GOA. In recent years, an area of approximately 600,000 square km have been sampled
annually with asmany as 1,400 stationsonthe NMFS bottom trawl surveys. Thewinter and summer acoustic
surveys cover about 15,000 km of tracklines annualy. The annual Alaska sablefish longline survey covers
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about 95,000 square km and fishes 16 km (7,200 hooks) of longline per station over a depth range of about
660 to 3,960 ft at about 90 stations.

The history of NMFS groundfish research off Alaska began with the Bureau of Commercid fisheries
exploratory fishing research groups in thelate 1950s. They are accredited with the development of the area-
swept method of estimating battomfish abundance in the northeast Pacific Ocean. Most of the AFSC's
standardizationfor trawl designs, gear deployment, on-deck catch sampling procedures, and dataanalysiswere
initiated by thisgroup. Thetrawl survey of theeastern Bering Sea shdf areabegan inthelate1960s by NMFS
scientists fromthe Auke Bay Laboratory for estimating the abundance of red king crab, but it was not until

1975 that the current standar d grid survey wasimplement ed to measure the abundance of crab and groundfish.

The survey has been conducted annually since 1979.

The original survey gear wasa400 Eastern otter trawl, a two-seam trawl designed to catch flatfish. This trawl
is made with 4- and 3.5-in. nylon webbing. This net was enlarged in the early 1980s to more closely match
thehorsepower of survey vessels. Both trawi s werefished with afoot ropemade of asinglested cablewrapped
with rope and rubber hose and attached to chain tied to the front edge of the bottom of the ne. Thisfoctrope
design was chosen because it effectively fishes the organisms living on the seafloor, particularly on the
relatively smooth bottom in the eastern Bering Sea. The trawl net was spread with standard (9 ft by 6 ft) V
doars. Themodfied ne has a 103.6 ft long footrope and fishes with an opening about 56 ft wide and 8 ft

high.

The time series for the triennia bottom trawl surveys over the continental shelf beganin 1977 for the West
Coast off Washington, Oregon, and Cadifornia; 1980 for the Aleutian Idands; and 1984 for the GOA. The
standardtrawl for thesesurveyswasinitially afour- seam, high-risenet madewith 5-in. nylonwebbing, ref erred
to asthenylon Nor’ easterntrami. The net was upgraded including replacing the nylon webbing with 5-in.
polyethylene webbing and replacing the net wings with a cut away wing design. This modificationis referred
to as the poly Nor’eagterntraml . The two nets were compared over two years (1986 and 1987) following a
rigorous experimental design. No significant diff erences in catch rates were found. The modifi ed net fishes
withan average width opening of about 52.8 ft and aheight of about 24.75 ft. T he footrope design of bath nes
isroller gear desgnmade with 14-in. babbins. Thenetis spread by standard V doors. The codends of all the
NMFS survey trawls arefitted with a 1.25-in. mesh liner to retain small or juvenilefish All survey nds are
built and refurbished to strict standards by ateam of AFSC's gear specialists. Also, for a particular survey,
identical fishing gear (whethe trawl, longline, ar sonar) is used at each station, year after year. Survey gear
is generally designed to catch fish over awide range of sizes. Hence, surveys provide a consistent sample of
fishfromyear to year, and provide information on prerecruit-sized fish that would otherwise not be available
for stock assessment. Survey stationsare either laid out in asystematic pattern over thefishing grounds or in
adtratified random pattern. The area-swept estimate of biomass is derived from the average of the catch rates
for dl survey (stratum) stations, multiplied by the geographic area of the survey (stratum). The catchratefor
a station is theratio of catch for aspecies, divided by the ar ea fished by the trawl during thetow. The area
fished is determined by the width of the net soread multiplied by length of the tow when the net isin contact
withthe seafloor.

The Bering Sea bottom trawl survey is conducted annually
during the months starting as early as late May to August
The survey is based on a grid of fixed, equaly spaced,
survey stations that allow for sanpling across all habitat
"aceclf types. Each dation is located approximately 20 nm apart,
:éi%%*’j’? giving asampling intensity of one station far every km 383

=3

_ squarenm (Figure 2.7-14). The survey has been conducted

=

Bottom trawler
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Figure 2.7-14 Station pattern for annual Bering Sea crab-groundfish bottom trawl survey.



by two vessels over a 65-day period. Since 1993, the same two commercial fishing trawlers, which happen
to beidertical sister ships, have been chartered tocarry out the survey. The survey samples approximatdy 400
trawl stations over 460,000 square km inside the 660-ft depth contour (Table 2.7-10). The catch from each
tow isfirst sorted by species, then weighed and counted to come up with total values. Each species component
issampled for sex composition, individual lengths and we ghts, and, as needed, bid ogical samples such asfish
scales and otoliths for age and growth inf ormation, and gonads for maturity stage. T hisinformation isused
toevauatereproductive activity at different sizesandages. Stomach sampl esarea so collected to providefood
habitsdata (who's eating who, and how much). Tota biomass is estimated using an area-swept method. The
density of fish from all survey stations is averaged and extrapol ated to the surveyed area of the Baing Seato
provide stock biomass estimates. Although over 80 speciesof fish are usually idertifiedin thesurvey catches,
biomassestimatesarereported for only 18 species or species groups, whichincludethecommercially important
stocks of walleye pollock, Pacific cod, yellowfin sole, rock sole, flathead sole/Bering flounder, Alaska plai ce,
Greenland turbat, arrowtooth flounder, Kanchatka flounde, and Padfic halibut.

The bottomtrawl survey alongthe Aleutian Islands from 165°W to 170°30' E hasbeen conducted triennialy
from June to early August from 1980 to 1986 and 1991 to present time by two fishing vessels. On the first
three surveys, the Japanese fisheries agency provided one vessal and the other was either a NOAA ship or
fishing vessel chartered by NMFS. The U.S. vessels usad the standard Nor’easten survey trawl; the Japanese
vessd supplied its own trawl gear. The survey followed a stratified, random station pattern, with just under
500 stations, covering the continental shelf and slopefrom 16 m inshore depth out to a depth of 1,650 ft for
atotal areaof 66,900 squarekm (Table2.7-10 and Figure 2.7-15). Since 1991, the survey has been conducted
from two chartered U.S. fishingvesselsfor about 120-130 vessel daysat sea. Starting with 1997 survey, the
standard 30-minutetow was reduced to 15 minutes to incr ease the number of possible stations and reduce the
guantity of fish caught per tow closer to 1 metric ton on average Ove 100 species of fish and vertebrateswere
The area for the GOA triennial survey is just under 320,000 square km, including the upper dope. The
of fshoreextent of the survey hasvaried by survey year, depending on survey objectives and fishing depth limits
of the chartered vessels (Figure 2.7-16). Starting with the 1996 survey, the standard trawl! tow was reduce
from 30 minutesto 15 minutes. About 140 species of fish and 200 species of invertebrates were identified in
the survey catches. Survey results aresummarized for 30 fish species, including arrowtooth flounder, Pacific
ocean perch, walleyepollock, Pacific cod, Pacific halibut (the five most abundant), flathead sole, southern rock
sole, northernrock sole, rex sole, Dover sole, ye lowfinsole, Alaskaplaice, starry flounder, English sole, butter
sole, Atkamackerel, sablefish, northern rockfish, rougheyerockfish, light dusky rockfish, dark dusky rockfish,
sharpchin rockfish, shortraker rockfish, shortspinethornyhead, redstriperockfish, silvergray rockfish, harlequin
rockfish, redbanded rodkfish, ydlowmauth rockfish, and rosehorn rockfish.

Beginning withthe 1999 GOA survey, AFSC initiated anew survey strategy to increase the frequency of the
survey schedule fromtriennial to biennial (Table 2.7-11). This new schedule continues the annual eastern
Bering Sea bottomtrawl! survey for crab and groundfish. The summer bottomtrawl survey is expanded to
include abiennial shelf survey alternating between the GOA and theAleutian Islands, a biennial dope survey
aternating between the GOA and the eastern Bering Sea, and abiennial acoustic summer survey targeting on
walleye pollock alternating between the eastern Bering Sea and the GOA. Full implementation of this new
schedule depends in part on transferring AFSC survey responsibility for the west coast groundfish resour ces
to the Northwest Fisheries Science Center. Currently, the centers are preparing for the transition of
regponsibilities to be completed by the end of the 2001 triennia cycle. Additional research is under way to
further quantify the various sources of bias in the standard bottom trawl towsresulting from fish bei ng herded
by the trawl doors into the path of the capture net, the avoidance of fish to escape capture in front of the
oncoming trawl, or the escape of fish through the trawl meshes. Although this is a new line of research,
considerable pragress isbeing made each year.
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Table2.7-10 Survey Coefficient of Variation and Survey Frequency by Species and Species Groups

Triennial Cycle in GOA and

Biennial Cycle in GOA and

Species/Species Species Area Survey CV | Survey Aleutian Islands Aleutian Islands
Group Type Type Number of Number of Ranking
Surveys in 10-Year | Ranking | Surveysin | 10-Year
10 Years Ccv 10-Years Ccv

Rock sole Flatfish EBS 8% BT 10.0 0.025 1 10.0 0.025 1
Pacific cod Roundfish EBS 9% BT 10.0 0.028 1 10.0 0.028 1
Sablefish Roundfish GOA 10% LL 10.0 0.032 1 10.0 0.032 1
Yellowfin sole Flatfish EBS 10% BT 10.0 0.032 1 10.0 0.032 1
Arrowtooth flounder Flatfish GOA 9% BT 3.3 0.047 2 6.7 0.033 1
Deep water flatfish Flatfish GOA 9% BT 3.3 0.048 2 6.7 0.034 1
Flathead sole Flatfish EBS 11% BT 10.0 0.036 1 10.0 0.036 1
Alaska plaice Flatfish EBS 12% BT 10.0 0.036 1 10.0 0.036 1
Rex sole Flatfish GOA 9% BT 3.3 0.051 2 6.7 0.036 1
Arrowtooth flounder Flatfish EBS 12% BT 10.0 0.037 1 10.0 0.037 1
Flathead sole Flatfish GOA 12% BT 3.3 0.063 3 6.7 0.045 2
Walleye pollock Roundfish GOA 19% BT/EIT 13.3 0.052 2 16.7 0.046 2
Other rockfish Rockfish EBS 15% BT 10.0 0.048 2 10.0 0.048 2
Shortspine thornyhead | Rockfish GOA 13% BT 3.3 0.069 3 6.7 0.049 2
Skates Other species | GOA 13% BT 3.3 0.072 3 6.7 0.051 2
Smelts Other species | GOA 14% BT 3.3 0.079 3 6.7 0.056 2
Shortraker/rougheye Rockfish GOA 15% BT 3.3 0.080 3 6.7 0.056 2
Shallow water flatfish Flatfish GOA 15% BT 3.3 0.081 3 6.7 0.057 2
Sculpins Other species | GOA 15% BT 3.3 0.084 3 6.7 0.059 2
Pacific cod Roundfish GOA 15% BT 3.3 0.084 3 6.7 0.059 2
Walleye pollock Roundfish EBS 23% BT/EIT 13.3 0.063 3 13.3 0.063 3
Squid Other species | GOA 17% BT 3.3 0.092 4 6.7 0.065 3
Other rockfish Rockfish Aleutian 18% BT 3.3 0.101 4 6.7 0.071 3

Islands
Walleye pollock Roundfish Aleutian 19% BT 3.3 0.104 4 6.7 0.073 3

Islands
Pacific ocean perch Rockfish Aleutian 21% BT 3.3 0.115 5 6.7 0.082 3

Islands
Other flatfish Flatfish EBS 26% BT 10.0 0.082 3 10.0 0.082 3
Other slope rockfish Rockfish GOA 21% BT 3.3 0.116 5 6.7 0.082 3
Greenland turbot Flatfish EBS 31% BT 10.0 0.099 4 10.0 0.099 4
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Table 2.7-10 (Cont.) Survey Coefficient of Variation and Survey Frequency by Species and Species Groups

Triennial Cycle in GOA and Biennial Cycle in GOA and
Species/Species Species Area Survey CV | Survey Aleutian Islands Aleutian Islands
Group Type Type Number of Number of Ranking
Surveys in 10-Year | Ranking | Surveysin | 10-Year
10 Years Ccv 10-Years Ccv
Sharks Other species | GOA 26% BT 3.3 0.145 6 6.7 0.103 4
Other red rockfish Rockfish EBS 33% BT 10.0 0.104 4 10.0 0.104 4
Sharpchin/northem Rockfish Al 28% BT 3.3 0.156 6 6.7 0.110 4
Pacific ocean perch Rockfish EBS 35% BT 10.0 0.111 4 10.0 0.111 4
Pacific ocean perch Rockfish GOA 30% BT 3.3 0.165 7 6.7 0.117 5
Shortraker/rougheye Rockfish Al 32% BT 3.3 0.178 7 6.7 0.126 5
Southeast pollock Roundfish GOA 33% BT 3.3 0.178 7 6.7 0.126 5
Atka m ackerel Roundfish Al 38% BT 3.3 0.211 8 6.7 0.149 6
Pelagic rockfish Rockfish GOA 39% BT 3.3 0.215 9 6.7 0.152 6
Northern rockfish Rockfish GOA 41% BT 3.3 0.224 9 6.7 0.159 6
Octopus Other species | GOA 48% BT 3.3 0.265 11 6.7 0.187 8
Survey CV Ranking Ranking

Flatfish mean 14% 2.1 1.9
Roundfish mean 21% 3.8 2.9
Rockfish mean 26% 5.2 3.9
Other species mean 22% 4.9 3.5

Notes: Ranks are determined by the 10-year CV ( = CV/sqrt [no. surveysin 10 yrs]), divided by the minimum 10 year-CV for all species (rock sole in the eastern
Bering Sea). They provide only a rough ordering of the expected precision of survey information concerning overall abundance and trend for each stock.
BT — bottom trawl

CV - coefficient of variation

EBS — eastern Bering Sea

EIT — echo-integration and trawl survey

GOA - Gulf of Alaska

LL — longline
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Figure 2.7-15 Aleutian I sland bottom trawl survey station locations. Source: NMFS



Figure 2.7-16 Gulf of Alaska bottom trawl survey station locations. Source: NMFS



Table 2.7-11 Stock Assessment Survey Strategy for the Gulf of Alaska and Bering Sea and Aleutian
Idands Groundfish Resour ces Based on the 19992000 Biennial Cycle

Survey Season Frequency | No. of Area No. of Days at Sea
Vessels (km?) Stations or
Trackline (km)

Bottom Trawl Surveys

Bering Sea shelf Summer | Annual 2 463,000 400 135

Bering Sea slope Summer | Biennial 1 25,000 100 35

Aleutian Islands shelf Summer | Biennial 2 66,900 476 140

Gulf of Alaska shelf Summ er Biennial 3 320,000 870 220
and slope

Longline Surveys

Gulf of Alaska slope Summer | Annual 1 55,500 74 83

Bering Sea slope Summer | Biennial 1 17,400 16 18

Aleutian Islands slope | Summer | Biennial 1 24,600 14 18
Acoustic Surveys

Bering Sea pollock Summer | Annual 1 340,000 10,200 60

Bogoslof pollock Winter Annual 1 31,000 2,300 11

Shelikof pollock Winter Annual 1 38,000 1,700 15

Notes: km — kilometers

Inthemid-1960s, aprogramwas initiated at the University of Washington withthe support of Washington Sea
Grant to develop acausti ctechnology and sur vey methods to measurefi shabundance. A pr ototy peechosounder
and echo-integration systam was first used by NMFS in the mid-1970s to measure the off-bottom (pel agic)
component of the west caast Pacific whiting population. Based on the success d this research, standard
surveys were designed to assesswhitingin 1977 and Bering Seapollock in 1979 aspart of thesummer triennial
survey (see Figure 2.7-17 for asurvey pattern example). In 1981, a winter acoustic survey was initiated to
measure the spawning pollock abundance aggregated in Shelikof Strait. The winter survey wasexpanded in
1988 to assess spawning poll ock concentrated in the Bogodof Idand area. Both surveys have been continued
on an annual schedule. In the late 1980s, AFSC invested in second-generation echo-sounder and echo-
integration technology. T hisnew system was installed on the NOAA ship Miller Freeman, which has served
astheprincipal vessel for AFSC acoustic surveyssincethen. Thisnew equipment greatly improvedthe quality
and accuracy of acoudtic survey data andthe capability to calibrate the system and to measure target strength
(the acoustic reflectivity of an individual fish used to convert the magnitude of the acoustic echosfrom fishin
the water column to fish density). The quality of the acoustic data was further enhanced by mounting the
transducer onthe Miller Freeman' scenterboard. This amidshi plocationis forward of the noisefid d generated
by propeller cavitation and away from any disturbances created by the air bubblesin the water flow over the
ship's hull. This new system greatly enhanced the acoustic data and the capability of an acoustic survey to
detect deeper and lower dersities of fish. Althoughthe Miller Freemanisthe primary vessel usedby the AFSC
acoustic surveys, U.S. scientists frequently conduct surveysin cogperation with research vessels from foreign
fisheries agencies. The current AFSC policy when undertaking cooperative acaustic surveys is to conduct a
one- to three-day side-by-side survey to estimate intership calibration factors to provide a way to combine
results from both vessels into one biomass estimate.

The successf ul application of acoustic sur vey technol ogy to assessabundance of midwater, semipelagic marine
fish resources requires that target speciesbe thedominant species inthe water column. This requirement
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Figure2.7-17 Example of a summer acoustic-midwater trawl survey pattern for pollock, eastern Bering Sea.



reduces the problem of signal contamination from aher spedes. Inaddition, the acaustic system must be
routinely calibrated during the courseof the survey and in Situ target strength measurementsmust be collected
from single individua fish targets of known species, size, and depth. Current acoustic systems can not
determine fish species or fish size, consequently amajor component of an acoustic survey is sampling targets
withbottom or midwater trawls Thetrawl catches are critical for idertifying sped esand ool lecting biol ogicd
data (e.g., size, sex, age maturity, and food habits).

Addtional research efforts are needed tocollect target strengthdatafor all target speciesand to understand the
effect of vessal and gear noise on the behavior of pollock sampled during acoustic surveys and bottomfishes
from area-swept batom trawl surveys. Statistical research continuesto improve survey design so that the
survey varianceis minmized, considering fish schooling patterns, transect spacing, and continuous collection
of acoustic data along the transects. Researche's are assessing the impact of vessel and gear noise on the
AFSC acoudtic survey for pollock usngtheMiller Freeman. Fish aggregati onshave been observed to change
location and density as a vessel passesor atrawl ne approaches. Fish avoidance could create aconsiderable
biasin acoustic estimates of stock biomass, the composition (Szeand sex) of midwater trawl catches, and even
in the catch rates from bottom trawl surveys. The biggest gains in the AFSC acoustic survey strategy will
come from increasing the frequency of surveysin the eastern B ering Sea from triennia to biennia, aternating
between the Bering Seaand the GOA. The new biennid schedule includes a new summer pollock survey to
be conducted synopticaly with the new biennial bottom trawl survey (Table2.7-11). Currertly, thaeisno
summer acoustic survey inthe GOA. Theimplementation of this summer survey inthe GOA is hampered by
theresponsihility of the AFSC to also conduct acoustic surveys for Pacific whiting off thewed coast.

A preliminary survey effort isneeded to determine the feasibility of using acoustic surveysin the GOA during
the summer because of the potentialy high diversity of other fish and invertebrate species, which could
contaminate pollock echos. The Being Sea survey should be expanded into Russian waters because the
Russianfishery hasincreased in the areaimmediately to thewest of the U.S. EEZ. This survey expangon into
Russian watersis critical, because pollodk stocksare transboundary. Efforts inrecent years to expand the
survey have failed becausethe Russan government hasrefused to grant permission to the Miller Freemanto
ente its waters.

In 1979 Japanese sdertists from the National Research Institute of Far Seas Fishaiesand AFSC scientists
initiated a cogperative longline survey of the groundfish resources of the GOA uppe continental dope.
Sabl efish inhabit the upper dope over a broad depth range extending out beyond 1,000 m. This survey
devel gped into theprincipa method for measuring sabl€ishabundancein Alaska. After Japanesescientists
withdrew from the cooperative survey, the AFSC initiated a second longline survey using U.S. fishing vessels
and gear and a nearly identical survey design (Figure2.7-18). A private Japanese fishing company agreedto
continue the survey to ensure that the two surveys could be cdibrated so that the times series for the two
surveys could be linked. Thetwo surveys wereconducted together, with two vessalsfishing the same Stations
just afew daysapart. Des gn specifications wereidentica f or thetwo surveys, i ncluding skat e length, number
of hodks pe skate distance between hodks, tatal number of skates fished per station, and typeof bait. The
primary diffaence was the style of hooks. Both surveys were conducted far seven years, 1988-1994, to
establish conparative data sts. Subseguent analys's of the paired, observed catch rates showed a nearly
identical relationship for the last five years. This consistency in catch rates provided the basis for adjusting
the catch rates fromtheorignal survey to be comparable to the new U.S. survey, thereby forming one time
series of abundance index of 21 years long. This survey is the primary data source for tracking trends in
sablefishabundance and it is used to all ocate harved quatas among fishery management areas. TheearlyU.S.
longline survey was restricted to the GOA management aress. In recent years, the survey was lengthened to
include the Aleutian Ilands area, and in aternate years, the eastern Bering Sea dope region (Table 2.7-10).
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Alaska groundfish stodk assessment analyses have been ongoing for abaut 25 years. Increasingly more
sophisticated ove time, a number of these assessnents are now based on conplex age-strucdured models
supported by high-speed desktop computers. These models depend on data collected by NMFS North Pacific
Groundfish Observer Programand groundfishresource assessment surveys. Thegroundfishsurveysconducted
off Alaskaare probably the most extensive survey effort implemented by asinglegovernment agency anywhere
intheworld. The survey strategy is currently being expanded to an annual/biennia cycle, which will greatly
increasethe pollock stock monitoring in the eastern Bering Sea and GOA and Aleutian Islands groundfish
stocks. Theincreased age composition data from expanded surveyswill also improve stock assessments and
forecasts, partiaularly for the younge incoming year classes. Data collection management, observer and
resource survey data has been enhanced by modern computer technology, which hasexpedited the avail ability
of fishery catch data to allow in-season management of harvest quotas and of survey results to within 1 to 3
months. Both survey and catch datanow become avail ableintimeto incorporateinto annual stock assessment
updates used to set ABCs for the upcoming fishing season. Furthermore, survey sample sizes are sufficient
to provide coefficients of variation for the abundant stocks, whichrange from about 8 to 12 percent for many
flatfish stocks and 20 to 40 percent for most rockfish speci es (Table 2.7-10). The biennial survey cycle will
further increase the overdl preci Sonin biomasstime serieshby 20 to 30 percent (Table2.7-10). Thesesurveys
also provide the best database for identifying essential fishhabitat, interspecificinteractions, and biodiversity
of marine ecosystens.

2.7.4 Derivation of Overfishing Level and Acceptable Biological Catch

Values for the Overfishing Level (OFL) and Acceptable Biological Catch (ABC) aredevel oped according to
definitions prescribed by Amendments 56/56 to the BSAI and GOA Groundfish FMPs (Appendix A andB).
These definitions are governed by the Magnuson-Stevens Act and the Nationd Standard Guidelines
(Guidelines). The mog recent revision of the Guidelineswas published on May 1, 1998, reflecting changes
resulting from passage of the Sustainable Fisheries Act (SFA) on October 11, 1996.

Two pi eces of relevant statutory language are:

1. Section 3(29) of the Magnuson-Stevens Act definesoverfishing as“arate or level of fishing mortality
that jeopardizes the capacity of a fishery to produce the maximum sustainable yield on a continuing
basis.”

2. Section 303(a)(10) of the Magnuson-Steverns Act mandates that all FMPs “specify objective and
measurable criteria for identifying when the fishery to whichthe plan applies is overfished (with an
analysis of how thecriteria were detamined and the relationship of the criteria to the reproductive
potential of stocks of fish in thet fishery) and, in the case of a fishery which the Council or the
Secretary hasdet ermined i sappr oaching an overfished condition or isoverfished, contain conservation
and management measures to prevert ovafishing or end overfishing andrebuild the fishery.”

The Guidelines interpret the above mandate as requiring that each FMP specify, to the maximum extent
possible, a pair of objective and measurable* status determination criteria” for each stock or stock complex
covered by that FMP. One o thesecriteriais the maximum fishing mortality threshold, equivalent to OFL in
the BSAI and GOA Groundfish FMPs. Exceeding the maximum fishing mortdity threshold for a period of
oneyear or more constitutes ovafishing The other status determination criterion is theminimum stock size
threshdd, which is covered in Section 2.7.5.

The Guiddines also draw a d stinction betweenlimit reference pants, such as OFL , which management seeks
to avoid, and target reference points, such as OY, which management seeks to achieve (ABC is another
example of a targe reference point). The Guidelines endorse a precautionary gpproach to setting tar get
reference points, an approach characterized by three features:
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1 Target reference points should beset safely below limit reference points.

2. A stock that isbelow itsM SY level should be harvested at alower rate thanif the stock were
aboveitsMSY level.

3. Criteria used to set target catch levels should be explicitly rik avease, so that greater

uncertainty regarding the status or productive capacity of a stock corresponds to greater
caution in setting target catchlevds.

The Guiddines’ characterization of a precautionary approach was modeled upon the definitions of OFL and
ABC found in the then-current BSAI and GOA Groundfish FMPs. The Council approved madifications to
these definitions in June 1998 for the purpaose of bringing them into compliance with changes mandated by
passage of the SFA. The current definitions of OFL and ABC ovefishing (NPFMC 1998) are shown below:

2.7.4.1 Acceptable Biological Catch

ABC is a preliminary description of the acceptable harvest (or range of harvests) for a given stock or stock
complex. Its der ivation focuses on the status and dynamics of the stock, environmental conditions, other
ecdog cal factors, and prevailing technol agical characteistics o thefishey. Thefishing mortality rate used
to calculate ABC is capped as described under Section 2.7.4.2.

2.74.2 Over fishing

Overfishing is defined as any amount of fishing in excess of a prescribed maximum alowable rate. This
maximum alowablerateis prescribed through aset of Sx tiers, which arelisted below in descending order of
preference, corresponding to descendng arder of information availability. The Council’s Science and
Statistical Committee (SSC) will have fina authority for determining whether a given item of information is
“relidbl € for the purpose of thisdefinition, and may use either objective or subjective criteriain making such
deteminations. For Tier 1, a“pdf” refersto aprobability density function. For Tiers1 and 2, if areliable pdf
of biomass (e.g., thebiomass leve that would describe a stock o fish at its maximum sustainable level) B,,o,
isavailable, the preferred point estimate of B, isthe geometric mean of itspdf. For Tiers 1-5, if areliable
pdf of Bisavailable (e.g., current biomass level), thepreferred point estimateis the geometric mean of its pdf.
For Tiers 1-3, the coefficient a is set a a default value of 0.05, with the underdanding that the SSC may
establish a different value for a specific stock or stock complex as merited by the best available scientific
information. For Tieas2—4, adesignati on of theform*“F,,,” referstotheF associated with an equilibriumleve
of spawning per recruit (SPR) equal to X percent of the equilibrium level of spawning per recruit in the absence
of any fishing. If rdiableinfarmation sufficient to characterizethe entirematurity scheduleof a speciesisnot
available, theSSC may chooseto view SPR calculations based on aknif e-edgemat urity assumpti onasr eiable.
For Tier 3, the term B,,,, refers to the long-term average biomass that would be expected under average
recruitment and F = F,q,.

1. Information available: Rdiable point estimates of B and B,,5, and reliablepdf of F,g, .
la. Stock status: B/Bys, > 1
For. = My, the arithmetic mean of the pdf
Fasc < My, the harmonic mean of the pdf
1b. Stock status: a< B/B,, < 1
Fore = My X (B/Bysy - @)/(1 - @)
Frec < my X (Blax/lsv - a)/(l - a)
lc. Stock status: B/B,s, < @
Fore =0
Faec = 0
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2. Information available: Reliable point estimates of B, B,s,, Fusy s Fase,,» @nd Fyq, -
2a. Stock status: B/B,g, > 1
I:OFL = FMSY
FABC < FMSY X (F40%/F35%)
2b. Sock status: a< B/Bys, < 1
ForL = Fusy % (B/BMSY - a)/(l - a)
Faec < Fusy X (Faos/Fase)* (B/Bysy - @)/(1 - @)
2c. Sock status. B/B,o, < @
Fore =0
Faec = 0
3. Information available: Relialbe point estimates of B, B, , Fsso,, and F,q, -
3a. Sock status: B/B,y, > 1
For. = Fas
FABC < F4o%
3b. Sock status: a< B/B,y,, < 1
FOFL = I:35% x (B/B4o% - a)/(l - a)
FABC < F40% x (B/B4o% - a)/(l - a)
3c. Sock status: B/B,y,, < a
Fore =0
Fasc = 0
4, Information available: Reliable point estimates of B, F;5,, and F,q,, .
I:OFL = F35%
FABC < F40%
5. Information available: Reliable point estimates of B and natural mortality rate M.
For. = M
Faue < 0.75x M
6. Information available: Rdiable catch history from 1978 through 1995.
OFL = the average catch from 1978 through 1995, unless an alternative valueis
established by the SSC onthe basis of the best available scientific information
ABC < 0.75 x OFL

In gereral, the above definitions represent anattempt to institutea precautionary approach cansistent with the
lecal requirementsof the Magnuson-Stevers Act and the practical constraints of existing data.

Precautionary Approach

Tiers 1-6 satisfy thefirst characteristic of a precautionary approach by placing a substantial buffer between
OFLs and the annual ABC. Tiers 1-3 stisfy the second characteristic of a precautionary approach by
decreasing fishing mortality ratesf or stocks that fall below the MSY leve (or, in the case of Tier 3, for stocks
that fall below areference level someawhat higher than the MSY level). Tier 1 satisfiesthethird characteristic
of a precautionary approach by reducing the target fishing mortality rate in direct relation to the level of
uncertainty regarding the stock’ s productive capecity (i.e., greater uncertainty leads to a lower target fishing
mortality rate).

L egal Requirements

All six tierscontain OFL ddinitionsthat areat least as consavative astheimplied MSY control rule In Tiers
1-3, the OFL definitionsareequivalent toanM SY control rule based on constant fishing mortality when stocks
are above referencelevds, but they are substantially more conservative than an M SY control rule based on
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constant fishing mortality when stocks are bdow refaence levels In Tiers 45, the OFL definitions are
equivalent to an MSY control rule based on constant fishing mortality. In Tier 6, the OFL definition is
equivalent to an M SY control rule based on constant cat ch.

Practical Constraints

In Tier 1, the limit fishing mortality rate for a stock above its MSY level is the arithmetic mean p, of the
statistical distribution of F,,s,, Whilethetarget fishing mortdity rateis capped by the harmonic mean ., of the
same distribution, following Thormpson (1996). For example if theestimeate of F,,s, hasagammadistribution
withacoefficient of variation of 50 percent, thetarget fishing mortality could be no higher than 75 percent of
thelimit fishing mortality rate. However, the methodol ogies presently usedto conduct most stock assessments
arenot capable of deriving the stistics required by the Tier 1 definitions. T herefore, Tiers 2—6 of the current
OFL and ABC definitionsuse surrogate or “proxy” fishing mortality rates developed to achieve approximat ely
the same result as fishing according tothe Tier 1 defintions For example, Tier 2 views a reliable point
estimate o Fyq, (i.e, areliable point estimate irrespectiveof its distributional propeties) as a proxy for W ..
Tiers34view F,,, asaproxy for W, followingtheGuidelines (Clark 1991), and “ technical guidance” report
(Restrepoet al. 1998). Tiers 34 also view F,q,, as a proxy for u,,, (Clark 1993, Mace 1994, and Restrepo
et d. 1998). The natura mortality rate M is used as a proxy for ., in Tier 5, following the Guidelines and
Restrepo et al. (1998), whilearate of 0.75M is usad as a proxy for ., following Restrepo € al. (1998). In
Tier 6, where data are by definition insufficient to permit application of a reference fishing mortality rate to
aprojected stock size, average catchisused as aproxy for MSY whilethetar get catch iscapped at 75 percent
of the proxy MSY (following Restrepo et al. 1998).

275 Specification of Total Allowable Catch

The FMPs divide the fish species likely to be taken in the groundfish fishery into four categories. The OY
concept is applied to al except the * prohibited species’ category.

A. Target Species-T hose species that are commercially important and for which a sufficient database
exigs that alows each to be managed on its own biological merits. Accordingly, a specific TAC is
edtablished annually for each target species. Catch of each speci es must be recor ded and reported.
This category includes pollock, Padfic cad, yellowfin sole Greenland turbat, arrowtoath flounder,
rock sole, other flatfish, sablefish, Pacific ocean perch, other rockfish, Atka mackerdl, and squid.

B. Other Spedes-Species groups that currently areof dight economic value and not generally targeted.
This category contai nsspecies with economic potential or whichareimpartant ecosystem components,
but sufficient data are lacking to manage each separately. Accordingly, asingle TAC appliesto this
category as awhole. Catch of this category as a whole must be recorded and r eported.

C. Nongpecified Speci es-T hose species and species groups of no current economic value taken by the
groundfishfishery only asan incidental catchinthe target fisheries. Virtually no dataexist that would
alow population assessments. No record of catch is necessary. The TAC for this category is the
amount that is taken incidentally while fishing for target and other species, whether retained or
discarded

D. Prohibited Species—T hose species and species groups thecatch of which must be returned to the sea
with a minimum of injury, except when ther retention is authorized by other gpplicable law.
Groundfish speciesand speciesgroupsf or which the quotas have been achieved aretreatedinthesame
manne as prohibited species.
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The Council may set a maximum catch quota—the TAC—for target pecies and other species, either by
individua species or groups of species. Thegroupings arebased on commercial importance of a species or
speci es group and whether sufficient biological information is available to manage a species or species group
on its own biologica merits. Catch specifications are made for each managed species or species group, and
in somecases, by species andsubarea. Because bath GOA and BSAI FMPshaveOY rangesfor the aggregate
groundfish target spedes, any of thetarget spedes assemblages can be assermbled/disassembled during the
annual TAC-stting process. Over the years, the Council has done such disassembling several times. For
example, in the BSAI, arrowtooth flaunder were caombined with turbot, but broken out separately in 1986.
Raock solewere cambined with* other flatfish” but broken out separatdy in 1989. Red rockfishwer e combined
with “rockfish” but broken out separately in 1991, and further broken out into sharpchin/northern and
shortr aker/r ougheyerockfishin a subsequent year. Such disassembling canonly occur with the target species
category. The “other species’ category, species that are not target species, requires an FMP amendment to
break out a species and make it atarget spedescategory, asdoes the ronspecified spedes categary. AnFMP
amendment would be required to make a nonspecified species a target species. Fish species common and
scientific names, and managemert group desi gnationaccording tothe FM Ps and appr oved amendments (as of
1999) are summmarized in Table 2.7-12.

The TAC specifications define uppe harvest limits, or fishery removals, for the next fishing year. The 1999
interimandfinal T AC specifications, and actual harvest amounts, for theB SAlI management area arecontained
inTable2.7-13 and theGOA in Table2.7-14. Similar tablesfor 2000 interimand final TAC specifications,
minusthe actual har vest amounts (those data are not available), are Tables 2.7-15 and 2.7-16. The sum of the
TAC specificationsis important because the fishery management plans specify the upper and lower ceilings
for tatal TAC in each management area. Inthe BSAI, the lower limitis 1.4 million mt and the upper limit is
2 million mt (50 CFR 679.20(a)(1)(i)). In the GOA, the lower limit is 116,000 mt and the upper limit is
800,000 mt (50 CFR 679.20(a)(1)(ii)).

Suballocations of TAC are made for biologica and socioeconomic reasons according to per centage formulas
edtablished throughFM P amendmerts. For particular target fisheries, TAC specifications aref urther d locat ed
within management areas (Eastern, Central, Western Aleutian Idands; Bering Sea; Western, Central, and
Easten Gulf of Alaska) amongmanagement programs (gpen accessar CDQ Program), processingcomponents
(inshore or offshore), specific gear types (trawl, nontrawl, hook-and-line, pot, jig), and seasons according to
regulations 50 CFR 679.20, 50 CFR 679.23, and 50 CFR 679.31 (T ables 2.7-13 through 2.7-16).

Suballocations of TAC to the various gear groups, managemert areas, and seasons are made according to
regulation driven formuas or, for dscrdionary allocations, accordngto Secretary of Commerce-approved
specifications. NMFS uses in-season managemert authority to open and closethe fishaies (50 CFR 679.25).
The entire TAC amount is available to the domedic fishery (50 CFR 679.20). The gear authorized in the
federally managed groundfish fisheries off Alaskaindudestraw! gear, fixed-gear, longlinegear, pot gear, and
nontraw! gear (50 CFR 679.2 Authorized fishing gear).

Fishing areas correspond to the defined regulatory areas within the fishery managemert units. The BSAI is
divided into 16 reporting areas(Figure 2.7-19), some of which arecombined for TA C specification purposes.
The Aleutian Islands group conprises regulatory Aress 541, 542, and 543. Referred to indvidually, 541
represantsthe eastern Aleutian Islands, 542 thecentral Aleutian|slands, and 543 thewedernAleutianislands.
The GOA isdivided into seven reporting areas (Figure 2.7-20) : the western Gulf is Area 610, the central Gulf
includes Areas 620 and 630, and the eastern Gulf includes Areas 640 and 650. Area 649 is statewatasin
Prince William Sound: Area659 isstate waters in southeast Alaska.
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Table2.7-12 Common and Scientific Namesand Management Categor ies of Fish Species Likdy To
Be Takenin the Groundfish Fisheay

o Category of Species
Common Name Scientific Name
BSAI GOA
Walleye pollock Theragra chalcogramma Target—individual Target—individual.
Three stocks—Eastem Bering Sea,|Two stocks— western/
Aleutian Islands, Bogoslof central, eastern
Pacific cod Gadus macrocephalus Target—individual Target—individual
Alaska plaice Pleuronectes Target—other flatfish complex [Target—shallow water
quadrituberculatus flatfish complex
Atka mackerel Pleurogrammus Target—individual Target—individual
monopterygius
Arctic flounder Liopsetta glacialis Target—other flatfish complex NA
Arrowtooth flounder Atheresthes stomias Target—arrowtooth flounder Target—individual
complex
Bering flounder Hippoglossoides robustus Target—flathead sole complex NA
Butter sole Isopsetta isolepis Target—other flatfish complex |Target—shallow water
flatfish complex
California tonguefish Symphurus atricauda Target—other flatfish complex NA
C-O sole Pleuronichthys coenosus Target—other flatfish complex |Target—shallow water
flatfish complex
Curlfin sole Pleuronichthys decurrens Target—other flatfish complex |Target—shallow water
flatfish complex
Deepsea sole Embassichthys bathybius Target—other flatfish complex |Target—-deep water
flatfish complex
English sole Parophrys vetulus Target—other flatfish complex [Target—shallow water
flatfish complex
Dover sole Microstomus pacificus Target—other flatfish complex |Target-deep water
flatfish complex
Flathead sole Hippoglossoides elassodon Target—flathead sole complex Target—individual
Greenland turbot Reinhardtius Target—individual Target—deep water
hippoglossoides flatfish complex
Hybrid sole Inopsetta ischyra Target—other flatfish complex |Target—shallow water
flatfish complex
Kamchatka flounder Atheresthes evermanni Target—arrowtooth flounder NA
complex
Longhead dab Limanda proboscidea Target—other flatfish complex |Target—shallow water
flatfish complex
Pacific sanddab Citharichthys sordidus Target—other flatfish complex |Target—shallow water
flatfish complex
Petrale sole Eopsetta jordani Target—other flatfish complex |Target—shallow water
flatfish complex
Rex sole Errex zachirus Target—other flatfish complex Target—ndividual
Rock sole Lepidopsetta bilineata Target—ndividual Target—shallow water
flatfish complex
Roughscale sole Clidoderma asperrimum Target—other flatfish complex |Target—shallow water
flatfish complex
Sand sole Psettichthys melanostictus Target—other flatfish complex |Target—shallow water
flatfish complex
Slender sole Lyopsetta exilis Target—other flatfish complex |Target—shallow-water
flatfish complex
Starry flounder Platichthys stellatus Target—other flatfish complex |Target—shallow- water
flatfish complex
Yellowfin sole Limanda aspera Targ et—individ ual Target—shallow water
flatfish complex
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Table 2.7-12 (Cont.)

Common and Scientific Names and M anagement Categories of Fish Species
Likely To Be Takenin the Groundfish Fishay

Common Name

Scientific Name

Category of Species

Sea, Aleutian Islands

BSAI GOA
Aurora rockfish Sebastes aurora Target—other rockfish complex [Target—slope rockfish
Two stocks—eastern Bering complex

Black rockfish

Sebastes melanops

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Isknds

Target—pelagic shelf
rockfish complex

Blackgil rockfish

Sebastes melanostomus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Islands

Target—slop e rockfish
complex

Blue rockfish

Sebastes mystinus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

Target—pelagic shelf
rockfish

Bocaccio

Sebaste s paucispinis

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

Target—slop e rockfish
complex

Broad-banded
thornyhead

Sebastolobus macrochir

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Islands

Target—thornyhead
rockfish complex

Brown rockfish

Sebastes auriculatus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

NA

Canary rockfish

Sebastes pinniger

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Islands

Target—dem ersal shelf
rockfish complex

Chameleon rockfish

Sebastes phillipsi

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

NA

Chilipepper

Sebastes goodei

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Islands

Target—slop e rockfish
complex

China rockfish

Sebastes nebulosus

NA

Target—dem ersal shelf
rockfish complex

Copper rockfish

Sebastes caurinus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Isknds

Target—-dem ersal shelf
rockfish complex

Dark-blotched
rockfish

Sebastes crameri

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

Target—slope rockfish
complex

Dusky rockfish

Sebastes ciliatus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Isknds

Target—pelagic shelf
rockfish complex

Gray rockfish

Sebastes glaucous

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

NA

Green-striped
rockfish

Sebastes elongastus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Isknds

Target—slop e rockfish
complex

Harlequin rockfish

Sebastes variegatus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Isknds

Target—slop e rockfish
complex

Longspine
thornyhead

Sebastolobus altivelis

Target—other rockfish complex
Two stocks—eastern Bering

Sea, Aleutian Islands

Target—thornyhead
rockfish complex
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Table 2.7-12 (Cont.) Common and Scientific Names and M anagement Categories of Fish Species

Likely To Be Takenin the Groundfish Fishay

Category of Species

Common Name

Scientific Name

BSAI

GOA

Northern rockfish

Sebaste s polyspinis

Target—other red rockfish
Complex in eastem Bering
Sea and northern/sharpchin

complexin Aleutian Islands

Target—individual

Pacific ocean perch

Sebastes alutus

Target—individual
Two stocks—eastern Bering
Sea, Aleutian Iskinds

Target—individual
three stocks—western,
central, eastern

Pink rose rockfish

Sebastes simulator

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Islands

NA

Pygmy rockfish

Sebastes wilsoni

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

Target—slop e rockfish
complex

Quillback rockfish

Sebastes maliger

NA

Target—-dem ersal shelf
rockfish complex

Redbanded rockfish

Sebastes babcocki

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Islands

Target—slop e rockfish
complex

Redstripe rockfish

Sebastes proriger

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Islands

Target—slop e rockfish
complex

Rosethorn rockfish

Sebastes helvomaculatus

Target—other rockfish complex

Target—dem ersal shelf

Two stocks—eastern Bering
Sea, Aleutian Islands

Two stocks—eastern Bering rockfish
Sea, Aleutian Isknds
Rosy rockfish Sebastes rosaceus Target—other rockfish complex NA

Rougheye rockfish

Sebastes aleutianus

Target—other red rockfish in
the eastern Bering Sea and
shortrak er/rougheye com plex in
the Aleutian Islands

Target—shortraker/
rougheye complex

Sablefsh (black cod)

Anoplop oma fimbria

Target—individual.
Two stocks—eastern Bering
Sea, Aleutian Islkands

Target—individual

Sharpchin rockfish

Sebastes zacentrus

Target—other red rockfish
complex in the eastern Bering
Sea and northern/shar pchin
complex inthe Aleutian
Islands

Target—slop e rockfish
complex

Shortbelly rockfish

Sebastes jordani

NA

Target—slop e rockfish
complex

Shortraker rockfish

Sebaste s borealis

Target—other red rockfish in
the eastern Bering Sea and
shor trak er/roug heye com plex in
the Aleutian Iskands

Target—shortraker/
rougheye complex

Shortspine thornyhead

Sebastolobus alascanus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Isknds

Target—thornyhead
rockfish complex

Silvergrey rockfish

Sebaste s brevispinis

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Isknds

Target—slop e rockfish
complex

Splitnose rockfish

Sebastes diploproa

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

Target—slop e rockfish
complex
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Table 2.7-12 (Cont.)

Common and Scientific Names and M anagement Categories of Fish Species
Likely To Be Takenin the Groundfish Fishay

Common Name

Scientific Name

Category of Species

BSAI

GOA

Stripetal rockfish

Sebaste s saxicola

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Isknds

Target—slop e rockfish

complex

Tiger rockfish

Sebastes nigrocinctus

Target—other rockfish com plex
Two stocks—eastern Bering
Sea, Aleutian Iskands

Target—dem ersal shelf

rockfish

Vermilion rockfish

Sebastes miniatus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Islands

Target—slop e rockfish

complex

W idow rockfish

Sebastes entomelas

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

Target—pelagic shelf
rockfish complex

Yelloweye rockfish

Sebastes ruberrimus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

Target—dem ersal shelf
rockfish complex

Yellowmouth
rockfish

Sebastes reedi

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Isknds

Target—slop e rockfish

complex

Yellowtail rockfish

Sebastes flavidus

Target—other rockfish complex
Two stocks—eastern Bering
Sea, Aleutian Iskands

Target—pelagic shelf
rockfish complex

Squid

Berryteuthis magister

Target—squid complex

Other species

Squid

Onychoteuthis
borealijaponicus

Target—squid complex

Other species

Antlered sculpin

Enophrys dicerus

Other species

NA

Armorhe ad sculpin

Gymnocanthus galeatus

Other species

Other species

Bigm outh sculpin

Hemitripterus bolini

Other species

Other species

Blackfin sculpin

Malacocottus kincaidi

Other species

Other species

Blob sculpin Psychrolutes phrictus Other species NA
Brown lIrish lord Hemilepidotus spinosus Other species NA
Butterfly sculpin Hemilepid otus papilio Other species NA
Calico sculpin Clinocottus embryum Other species NA
Crested sculpin Blepsias bilobus Other species NA

Dusky sculpin

Icelinus burchami

Other species

Other species

Great sculpin

Myoxocephalus
polyacanthocephalus

Other species

Other species

Pacific staghorn Leptocottus armatus Other species NA
sculpin

Plain s culpin Myoxocephalus jaok Other species NA
Red Irish lord Hemilepidotus hemilepidotus Other species

Other species

Ribb ed s culpin

Triglops pingeli

Other species

Other species

Roughspine sculpin

Triglops macellus

NA

Other species

Scis sortail sculpin

Triglops forficata

Other species

NA

Shorthorn sculpin

Myoxocephalus scorpius

Other species

NA

Spinyhead sculpin

Dasycottus setiger

Other species

Other species

Tadpole sculpin

Psychrolutes paradoxus

Other species

Other species

Thorny sculpin

Icelus spiniger

Other species

Other species

Warty sculpin Myoxocephalus groenlandicus Other species NA
Yellow Irish lord Hemilepidotus jordani Other species Other species
Blue shark Prionace glauca Other species

Other species

Brown cat shark

Apristurus brunneus

NA

Other species

Pacific sleeper shark

Somniosus pacificus

Other species

Other species
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Table 2.7-12 (Cont.)

Common and Scientific Names and M anagement Categories of Fish Species
Likely To Be Takenin the Groundfish Fishay

Common Name

Scientific Name

Category of Species

BSAI

GOA

Salmon shark

Lamna ditr opis

Other species

Other species

Sixgil shark

Hexanchus griseus

Other species

Other species

Soupfin shark

Galeorhinus galeus

Other species

NA

Spiny dogfish shark

Squalus acanthias

Other species

Other species

Alaska skate

Bathyraja parmifera

Other species

Other species

Aleutian skate

Bathyraja aleutica

Other species

Other species

Big skate

Raja binoculata

Other species

Other species

Comm ander skate Bathyrajalindbergi Other species NA
Deepsea sk ate Bathyraja abyssicola Other species NA
Flathead skate Bathyraja rosispinis NA Other species
Golden skate Bathyraja smirnovi Other species NA
Longnose skate Raja rhina Other species Other species
Mud skate Bathyraja taranetzi Other species NA
Okhotsk sk ate Bathyraja violacea Other species NA

Roughtail skate

Bathyraja trachura

Other species

Other species

Sandpaper skate

Bathyraja interrupta

Other species

Other species

Starry skate

Raja stellulata

Other species

Other species

White-blotched skate

Bathyraja maculata

Other species

NA

Whitebrow skate

Bathyraja minispinosa

Other species

NA

Octopus Octopus dofleini Other species Other species
Octopus Opisthoteuthis california Other species Other species
Capelin Mallotus villosus Forage fish Forage fish
Eulachon Thaleichthys pacificus Forage fish Forage fish
Rainbow smelt Osmerus mordax Forage fish Forage fish
Pacific sand fish Family Trichodontidae Forage fish Forage fish
Gunnels Family Pholidae Forage fish Forage fish
Pricklebacks, Family Stichaeidae Forage fish Forage fish
warbonnets,

eelblennys,

cockscom bs, shannys

Bristlemouths, Family Gonostomatidae Forage fish Forage fish
lightfishes,

anglemouths

Krill Order Euphausiacea Forage fish Target—forage fish

Alaska king crab

Paralithodes spp

Prohibited species

Prohibited species

Alaska king crab

Lithodes spp.

Prohibited species

Prohibited species

Tanner crab

Chionoecetes spp

Prohibited species

Prohibited species

Pacific herring

Clupea harengus pallasi

Prohibited species

Prohibited species

Pacific halibut

Hippoglo ssus stenolepis

Prohibited species

Prohibited species

Steelhead trout

Oncorhynchus mykiss

Prohibited species

Prohibited species

Chum salmon

Oncorhynchus keta

Prohibited species

Prohibited species

Pink saimon

Oncorhynchus gorbuscha

Prohibited species

Prohibited species

Coho salmon

Oncorhynchus kisutch

Prohibited species

Prohibited species

Chinook salmon

Oncorhynchus tshawytscha

Prohibited species

Prohibited species

Sockeye salmon

Oncorhynchus nerka

Prohibited species

Prohibited species

Note: Separate columns under management unit (BSAI and GOA) are because some of the species are in different
management categoties in the BSAl managementarea than inthe GOA managementarea.
NA — The species either is not known to range within the managem ent area or it is not included in the fishery
management plan for that area as one of the managed species.

Source: The target and other species list was compiled from the SAFE reports (NMF S 1999).
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Table2.7-13

Interim Total Allowable Catch; Final Acceptable Biological Catch, T otal Allowable

Catch, and Overfishing Level Amounts; and Actual Harvest for the Bering Sea and
Aleutian Idands Management Area, 1999, in Metric Tons

Species or
Management
Group

Pollock

Pacific cod
Sablefish

Atka m ackerel

Yellowfin sole
Rock sole
Greenland turbot

Arrowtooth flounder
Flathead sole
Other flatfish
Pacific ocean perch

Other red rockfish
Sharpchin/Northern

Shortraker/rougheye

Other rockfish

Squid
Other species
TOTAL

Notes:

Area

BS

Aleutian Islands
Bogoslof District
BSAI

BS

Aleutian Islands
Total

Western
Aleutian Islands

Central Aleutian
Islands

Eastern Aleutian
Islands/Bering
Sea

BSAI

BSAI

Total

BS

Aleutian Islands
BSAI

BSAI

BSAI

BS

Aleutian Islands
Total

Western
Aleutian Islands

Central Aleutian
Islands

Eastern Aleutian
Islands

BS

Aleutian Islands
Aleutian Islands
BS

Aleutian Islands
BSAI

BSAI

ABC - acceptable biological catch

OFL — overfishing level

1999 Specifications

em e aoe
440,599 92,000
22,514 23,800
946 15,300
48,563 177,000
150 1,340
79 1,860
14,869 73,300
6,244 30,700
5,180 25,600
3,445 17,000
50,875 212,000
23,125 309,000
3,469 14,200
9,515
4,685
3,655 140,000
23,125 77,300
20,682 154,000
324 1,900
2,798 13,500
1,291 6,220
798 3,850
709 3,430
62 267
978 4,230
223 965
85 369
159 685
450 1,970
5,894 32,860
681,291 2,247,846

BS — Bering Sea

TAC

992,000
2,000
1,000

177,000
1,340
1,380

66,400
27,000

22,400

17,000

207,980
120,000
9,000
6,030
2,970
134,354
77,300
54,000
1,400
13,500

6,220

3,850

3,430

267

4,230

965

369

685

1,970
32,860
2,000,000

TAC - total allowable catch

OFL

1,720,000
31,700
21,000

264,000
2,090
2,890

148,000

308,000
444,000
29,700

219,000
118,000
248,000
3,600
19,100

356

5,640
1,290

492

913

2,620
129,000
3,719,391

1999
Actual
Harvest

988,674
981

29
174,856
659

568
56,231

69,288
41,085
5,851

11,353
18,566
15,686

416
12,486

237

5,502

513

141

658

401
20,584
1,424,765

CHAPTER 2 - DRAFT PROGRAMMATIC SEIS

2.7-81

JANUARY 2001



Table2.7-14 Interim Total Allowable Catch and Final Acceptable Biological Catch, Total Allowable
Catch, and OverfishingL evel Amountsfor the Gulf of Alaska M anagement Area, 1999,
in Metric Tons

Species or 1999 Specifications 1999

Management Actual

Group Harvest

Area Interim TAC ABC TAC OFL

Pollock Shumagin (610) 7,450 23,120 23,120 23,384
Chirikof (620) 12,510 38,840 38,520 38,142
Kodiak (630) 9,830 30,520 30,520 30,133
Subtotal 134,100
WYK 2,110 1,759
SEO 6,330 4
East (WYK SEO) 1,395 8,440 12,300

Pacific cod Western GOA 4,607 29,540 23,630 23,158
Central GOA 8,344 53,170 42,935 44,547
Eastern GOA 234 1,690 1,270 901
Total 134,000

Flatfish, deep Western GOA 85 240 240 22
Central GOA 923 2,740 2,740 1,865
WYK 1,720 1,720 389
SEO 1,350 1,350 9
East (WYK SEO) 785
Total 8,070

Rex sole Western GOA 298 1,190 1,190 604
Central GOA 1,373 5,490 5,490 2,393
WYK 850 850 41
SEO 1,620 1,620 22
East (WYK SEO) 618
Total 11,920

Flatfish, shallow Western GOA 1,125 22,570 4,500 268

water Central GOA 3,238 19,260 12,950 2,298

WYK 250 250 6
SEO 1,070 1,070 5
East (WYK SEO) 295
Total 5,9540

Flathead sole Western GOA 500 8,440 2,000 186
Central GOA 1,250 15,630 5,000 687
WYK 1,270 1,270 16
SEO 770 770 11
East (WYK SEO) 510
Total 34,010

Arrowtooth Western GOA 1,250 34,400 5,000 3,681
Central GOA 6,250 155,930 25,000 11,900
WYK 13,260 2,500 382
SEO 13,520 2,500 244
East (WYK SEO) 1,250
Total 308,880
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Table2.7-14 (Cont.) Interim Total Allowable Cach and Find Acceptable Biological Catch, Total
Allowable Catch, and Overfishing Level Amounts for the Gulf of Alaska
Management Area, 1999, in Metric Tons

Species or 1999 Specifications 1999
Management Actual
Group Harvest
Area Interim TAC ABC TAC OFL
Sablefish Western GOA 460 1,820 1,820 1,487
Central GOA 1,580 5,590 5,590 5,873
WYK 2,090 1,709
SEO 3,200 3,158
East (WYK SEQ) 1,490 5,290 5,290
Total 19,720
Rockfish, other Western GOA 5 20 20 39
slope Central GOA 162 650 650 614
WYK 470 470 122
SEO 4,130 4,130 13
East (WYK SEO) 375
Total 7,560
Rockfish, northern Western GOA 210 840 840 574
Central GOA 1,037 4,150 4,150 4,825
Eastern GOA 3 na na 0
Total 9,420
Pacific ocean Western GOA 453 1,850 1,850 2,610 1,935
perch Central GOA 1,650 6,760 6,760 9,520 7,910
WYK 820 820 627
SEO 3,690 3,160 0
East (WYK SEO) 592 6,360
Total 18,490
Shortraker/ Western GOA 40 160 160 194
Central GOA 242 970 970 580
Eastern GOA 115 460 460 537
Total 2,740
Rockfish, pelagic  Western GOA 155 530 530 130
shelf Central GOA 815 3,370 3,370 3,835
WYK 740 740 672
SEO 240 240 22
East (WYK SEO) 250
Total 8,190 297
Rockfish, demersal SEO 140 560 560 950
Atka m ackerel Gulfwide 150 600 600 6,200 262
Thornyhead Western GOA 63 260 260 283
Central GOA 178 700 700 583
Eastern GOA 260 1,030 1,030 417
Total 2,800
Other species Gulfwide 3,893 na 14,600 na 3,859
TOTAL 78,438 532,590 306,535 778,890 227,614
Notes:  ABC — acceptable biological catch SEO — Southeast Outside District
GOA - Gulf of Alaska TAC - total allowable catch
OFL — overfishing level WYK — West Yakutat
na — not applicable
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Table2.7-15 Interim Total Allowable Catch; Final Acceptable Biological Catch, Total Allowable
Catch, and Overfishing Level Amounts; and Actual Harvest for the Bering Sea and

Aleutian 1slands M anagement Area, 2000, in Metric Tons

2000 Specifications

Species or ) Azc(ig(;l
Management Group Area S':)teeé:fTCLAiocn ABC TAC OFL Harvest®
Pollock BS 389,758 1,139,000 1,139,000 1,680,000
Aleutian Islands 1,800 23,800 2,000 31,700
Bogoslof District 900 23,300 1,000 30,400
Pacific cod BSAI 41,013 193,000 193,000 240,000
Sablefish BS 156 1,470 1,470 1,750
Aleutian Islands 129 2,430 2,430 3,090
Atka m ackerel Total 15,045 70,800 70,800 119,000
Western Aleutian 6,311 29,700 29,700 na
Islands
Central Aleutian 5,249 24,700 24,700 na
Islands
Eastern Aleutian 3,450 16,400 16,400 na
Islands/BS
Yellowfin sole BSAI 26,193 191,000 123,262 226,000
Rock sole BSAI 28,637 230,000 134,760 273,000
Greenland turbot Total 1,977 9,300 9,300 42,000
BS 1,324 6,231 6,231 na
Aleutian Islands 652 3,069 3,069 na
Arrowtooth flounder BSAI 27,838 131,000 131,000 160,000
Flathead sole BSAI 11,189 73,500 52,652 90,000
Other flatfish BSAI 17,811 117,000 83,813 141,000
Pacific ocean perch BS 553 2,600 2,600 3,100
Aleutian Islands 2,614 12,300 12,300 14,400
Total
Western Aleutian 1,205 5,670 5,670 na
Islands
Central Aleutian 746 3,510 3,510 na
Islands
Eastern Aleutian 663 3,120 3,120 na
Islands
Other red rockfish BS 41 194 194 259
Sharpchin/Northern Aleutian Islands 1,095 5,150 5,150 6,870
Shortraker/rougheye Aleutian Islands 188 885 885 1,180
Other rockfish BS 79 369 369 492
Aleutian Islands 146 685 685 913
Squid BSAI 419 1,970 1,970 2,620
Other species BSAI 6,664 31,360 31,360 71,500
TOTAL 593,845 2,260,113 2,000,000 3,139,274

Notes: *Not available

ABC — acceptable biological catch
BS — Bering Sea

na — data not applicable

OFL — overfishing level

TAC - total allowable catch
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Table2.7-16 Interim Total Allowable Catch and Final AcceptableBiological Catch, Total Allowable
Catch, and Overfishing Level Amounts for the Gulf of Alaska Management Area,
2000, in Metric Tons

2000 Specifications
Species or Management )
Group Interim TAC

Area Specifications ABC TAC OFL

Pollock Shumagin (610) 38,350 38,350 na

Chirikof (620) 22,820 22,820 na

Kodiak (630) 30,030 30,030 na

Subtotal 23,120 2,340 2,340 na

WYK (640) 528 93,540 93,540 130,760

SEO (650) 1,582 6,460 6,460 8,610

Total 25,230 100,000 100,000 100,000
Pacific cod Western GOA 4,726 27,500 20,625

Central GOA 8,687 43,550 35,165

Eastern GOA 254 5,350 4,010

Total 13,567 76,400 59,800 102,000
Flatfish, deep water Western GOA 60 280 280

Central GOA 685 2,710 2,710

WYK 430 1,240 1,240

SEO 337 1,070 1,070

Total 1,512 5,300 5,300 6,980
Rex sole Western GOA 298 1,230 1,230

Central GOA 1,373 5,660 5,660

WYK 212 1,540 1,540

SEO 405 1,010 1,010

Total 2,288 9,440 9,440 12,300
Flatfish, shallow water Western GOA 1,125 19,510 4,500

Central GOA 3,237 16,400 12,950

WYK 62 790 790

SEO 268 1,160 1,160

Total 4,692 37,860 19,400 45,330
Arrowtooth Western GOA 1,250 16,160 5,000

Central GOA 6,250 97,710 25,000

WYK 625 23,770 2,500

SEO 625 7,720 2,500

Total 8,750 145,360 35,000 173,910
Sablefish Western GOA 455 1,840 1,840

Central GOA 1,398 5,730 5,730

WYK 456 2,207 2,207

SEO 800 3,553 3,553

East (WYK SEO) 1,256 5,760 5,760

Total 3,175 13,330 13,330 16,660
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Table2.7-16 (Cont.) Interim Total Allowable Cach and Find Acceptable Biological Catch, Total
Allowable Catch, and Overfishing Level Amounts for the Gulf of Alaska

Management Area, 2000, in Metric Tons

2000 Specifications
Species or Management

Group Area Interim TAC ABC TAC OFL
Specifications

Rockfish, other slope Western GOA 5 20 20

Central GOA 162 740 740

WYK 117 250 250

SEO 1,033 3,890 3,890

Total 1,317 4,900 4,900 6,390
Rockfish, northern Western GOA 210 630 630

Central GOA 1,037 4,490 4,490

Eastern GOA na na na

Total 1,247 5,120 5,120 7,510
Pacific ocean perch Western GOA 462 1,240 1,240 1,460

Central GOA 1,690 9,240 9,240 10,930

WYK 205 840 840

SEO 790 1,700 1,700

East (WYK SEO) 3,000

Total 3,147 13,020 13,020 15,390
Shortraker/rougheye Western GOA 40 210 210

Central GOA 242 930 930

Eastern GOA 115 590 590

Total 397 1,730 1,730 2,510
Rockfish, pelagic shelf Western GOA 132 550 550

Central GOA 843 4,080 4,080

WYK 185 580 580

SEO 60 770 770

Total 1,220 5,980 5,980 9,040
Rockfish, demersal SEO 140 340 340 420
Atka m ackerel Gulfwide 150 600 600 600
Thornyhead Western GOA 65 430 430

Central GOA 175 990 990

Eastern GOA 257 940 940

Total 497 2,360 2,360 2,820
Other species Gulfwide 3,650 na 14,270
TOTAL 73,239 448,010 299,650 581,040

Notes: ABC — acceptable biological catch

GOA — Gulf of Alaska
OFL — overfishing level

SEO - Southeast Outside District
TAC - total allowable catch

WYK — West Yukon
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The fishing year coincides with the calendar year, January 1 to December 31 (50 CFR 679.2 and 679.23).
Depending on the target species spatial allocation (detailed below in the fisheries descriptions), additioral
specifications are made to particul ar seasons (quarters of the year or combinations of quarters) withintheyear.
Fisheries are opened and closed by regulatory announcement. Closur es are made when in-season information
indicates the apportioned TAC or available PSC hasbeen or will soon bereached, or at the end of the specified
season if theparticular TAC has not been taken (50 CFR 679.25).

Drafting, review, clearance, and publication in the Federal Register of fina ABCs, TACs, and PSC limits
Catch accourting in the U.S. goundfish fisheries is divided into spedes that must be discarded (50
CFR 679.20(d)(2) and 679.21(b)) andthosethat may beor arerequiredto beretained (50 CFR 679.20(e) and
(f) and 679.27). Of thetotal TAC, the CDQ Program in the BSAI is allocated 10 percent of the alowable
catch for pollock; 7.5 percent of al other groundfish, except 20 percent of fixedgear allocation for sablefish;
and 7.5 percent for prohibited species (50 CFR 679.31). Therest of the TAC i sthen apportioned to directed
fishery or bycatch reseve accarding to spatial and temparal management measures that apply. Unless
specified otherwise in bah FMP areas, trawl gear may only fish from January 20 though Decembe 31 (50
CFR 679.23(c)). The remaining gear types may start fishing January 1 (50 CFR 679.23 (a)).

2751 Annual Promulgationof TAC

Rules to establish har vest specifications ar e required for harvest in these federa groundfishfisheriestoresume
from onefishing year to the next. Specifying TAC and PSC limits follows the fishery regulation rulemaking
process (Section 2.7.8). To conform with rulemaking requirements, parti cularly those originating from the
Administrative Procedures Act (APA) concerning standards for prior public review and input, three separate
rules are published per management area, per year. The publications are, sequentially: (1) proposed
specifications, (2) interim specifications, and (3) final specifications. T histhree-part processhasbeeninplace,
with various refinements, since implementation of the FMPs. The processis explained in more detail below
and summerized in Table 2.7-17.

Proposad Specifications

Proposed ABC, TAC, and PSC" specifications are recommended by the Council at its October meeting and
published in the Federal Register for public review and comment. The recommendations are based on the
preliminary SAFE reports prepared by the Council’s GOA and BSAI Plan Teams during and subsequent to
their September meetings. Any new data on stock levels obtained from the previous summer’s surveysare

!BSAI craband herring and GOA halibut only; BSAI PSC limits for halibut and salmon are estaldished in
regulations (50 CFR679.21.)
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Figure2.7-19 Bering Sea and Aleutian | slands gatisticd and reporting areas. Source: NMFS.
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Table2.7-17 Stepsand TimeLinefor Annual Total Allowable Catch Specifications and Prohibited
Species Catch Limit Rules

Month | Step in the Process

Septem ber Stock Assessment Authors provide Groundfish Plan Teams proposed ABC
recommendations. Groundfish Plan Teams provide SSC, AP, and Council proposed
ABC recommendations.

October Council recommends proposed ABC, TAC specifications, and PSC limits.

Novem ber Specifications are published as proposed rule.

December Interim specifications are published as a final rule. Groundfish Plan Teams provide final
ABC recommendations. Council recommends final ABC, TAC specifications, and PSC
limits.

January Nontrawl groundfish fisheries open January 1, and trawl fisheries open January 20 under

interim specifications.

February-March Final specification are published as final rule and replace interim specifications.

Notes: ABC — acceptable biological catch
AP — Advisory Panel
PSC — prohibited species catch
SSC - Scientific and Statistical Comm ittee
TAC - total allowable catch

generaly not yet in a useable form; therefore, the proposed specifications are based on previousyear’s data.
Preliminary SAFE reports are incorporated into the environmenta anaysis accompanying the proposed
gpecifications rule. The Plan Teams meetings and Council meseting are open public meetings. The Council
also solicits public comment on the proposed TAC specifications during its October meeting.

Drafting, review, clearance, and publicationintheFederal Register of proposed ABCs, TACs, and PSC limits
takes approximat ely two months. 1n1999, for example, theCouncil met and recommended prgposedyear 2000
specifications on October 17,1999, and the pr oposed specificationswerepublished December 13, 1999, (BSAI
64 FR 69464 and GOA 64 FR 69457). December 13, 1999, ther efore, wasthefirst day of the 30-day public
comment period required under the APA for a proposed rule.

Interim Specifi cations

Interim TAC specifications are mathematical determinations using the proposed specifications according to
implementing regulations 50 CFR 679.20(c)(2), authorizing one-fourth of each proposed Interim Total
Allowable Catch (ITAC) and apportionment thereof, one-fourth of each PSC all owance andthefirst seasonal
allowanceof GOA and B SAI pollock and BSAI Atka mackere to bein effect on January 1 on aninterim basis
and to remain in efect until superceded by final specifications. NM FS published the interim specificationsin
the Federal Register as soon as practicable after the October Council meeting. 1n 1999, for exarmple, theyear
2000 interim TAC specifications were published January 3, 2000 (BSAI 65 FR 60 and GOA 65 FR 65).
Retention of sablefishwithfixed gear isnot currently authorized under interim specifications. Further, existing
regulationsdo not providefor aninterim specification for the CDQ nontrawl sablefish reserve or for aninterim
gpecification for sabl efish managed under the IFQ program.
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Final Specifications

Final TAC and PSC specifications are recommended by the Council at its December meeting. The
recommendations are based on SAFE reports prepar ed by the Council’s GOA and BSAI Groundfish Plan
Teams during and subsequent to thar November meetings. Final SAFE reports are incorpor ated into the
envirormental analysis accompanying thefinal rule (NMFS 1999b). The Groundfish Plan Team meetingsand
Council meetings are open public meetings. The Council solicits public comment on the proposed TAC
specifications during its December meeting takes approximately two morths. For the year 2000 final
specifications, the Coundl me Decenber 7-12, 1999, and recommended final TAC spedfications and PSC
limits that were published in the Federal Register on Feoruary 18, 2000.

Whilethe above is an accurate description of the TAC-setting processto date, it is known to haveflaws. The
proposed specifications are outdated by the timethey are published and the public has a formal opportunity
to camment on them.

2.75.2 Stock Assessment | nfor mation

The flow of new target species stock assessment information through the process starts when the AFSC stock
assessment authors make an ABC and OFL recommendation for their stocks. These recommendationsare
documentedin the prdiminary or final SAFE reports, depending on when they ar e first available. For most
species and species groups, the timing of any new survey information that wouldlead to new calculations of
ABC, andthe OFL i ssubsequent to deadl ines for the preliminary SAFE and does not become known until mid-
to late-October. The information is first available to the Plan T eams at their November meetings and is
included inthefinal SAFE. For speciesand speciesgroups that arenot receiving new stock survey information
inagiven year, the stock assessment author’s prior year ABC and OFL recommendation is repeated in the
preliminary andfinal SAFE reports.

New datafrom resour ceassessment surveysbecomeavai labl eunder di fferent schedules for different areasand
species. Begiming withthe 1999 GOA survey, AFSCinitiated anew survey strategy to increase the frequency
of the triennial survey scheduleto biennial (Table 2.7-11 Section 2.7.3.2).

2.75.3 Role of Plan Teams, Scientific and Statistical Committee, Advisory Panel, and North
Pacific Fishery Management Council, and the Secretary of Commerce in Total
Allowable Cat ch Specifications

Therole of the Council-appointed Groundfish Plan Teamsisto make ABC and OFL recommendations, which
may be, but do not have to be diffaent from the stock assessment authar’s recommendation. These
recommerdations arealso documerted inthe SAFE reports.

The role of the Council's Scientific and Statistical Committee is to make proposed ABC and OFL
recommendations at the Oct ober Council meeting and final recommendationsat t he December Council meeting.
These recommendations are documented in the Cauncil meeting mirutes.

The role of the Council’s Advisory Panel is to recommend TAC specifications and PSC limits to the Council.
Implicit in the Advisory Pand’s TAC recommendations are acknowledgment of thePlan Team’'sand SSC’'s
ABC recommendations, to the extent a TAC recommended by the panel will not be higher than an ABC
recommendation.
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The Council makesthelast run at determining ABC and recommending proposed and final T AC specifications
and PSC limits. The proposed specifications are made at the October meeting and the final specifications at
the December meeting Council action taken during goen public meetings, isinformed thraugh the SAFE
reports, which arepart of an environmental analysis prepared accarding to National Environmental Policy Act
(NEPA) regulatians.

Since 1991, anenvironmental assessment (EA) has been pr epar ed on each year's TAC specifi cations (new EA
eachyear). TheseEAs areused in the decisionmaking process and accompany the specification rulesthrough
regul aory review and filing wi th the Office of the Federal Register.

NMFS packages the Council recommendations into proposed or fina rule specification documents and
forwar ds tham tothe Secaretary of Commercefor approval. Secretarial approva of final specificationsusually
occurs by March for the subject fishing year.

Becausesomefisherieswould be under way beforefinal specifications approval, an interim specificationsrule
ispublished on or before January 1 by the Secr etary of Commerce. T heinterim speci fications implement one-
fourth of the proposed T AC specifications and apportionments thereof toward fisheries occurring in the first
quar ter of the calendar year (50 CFR 679.20(¢)(2)). Upon approval, the new TAC specifications replace the
preliminary TAC specificatiors (50 CFR 679.20(c)(3)).

2.7.6 Derivation of Minimum Stock Size Threshold

The National Standards Guidelines require that each FM P specify, to the maximum extent possible, objective
and measurable status determination criteria for each stock or stock complex covered by that FMP, provide
an analysis of how the status determination criteriawere chosen, and describe how they relate to reproductive
potential. One such criterion is the maximum fishing mortality threshold, equivalentto OFL inthe BSAI and
GOA groundfish FMPs (Section 2.7.4). Exceeding the maximum fishing mortality threshold for a period of
oneyear or moreconstitutes overfishing. The second status determination criterion is the minimum stock size
threshold (MSST ), which hasno explicit equivaent in the BSAI and GOA Groundfish FMPs. If astock falls
below its minimum stock size threshold, the stock is considered overfished.

Although MSST sare not specified by the BSAI and GOA Groundfish FMPs, thefact that their useis requir ed
by the National Standard Guidelines resulted in their becoming a standard component of the SAFE Reports
prepared in 1999 far the2000 fishery*. Toevaluate stacks with respect totheir minimum stock sizethresholds,
the 1999 SAFE Reparts contained two sets of projections for each stock managed under Tiers 1, 2, or 3 of
Amendments 56/56. The two sets of projections were di stinguished by the harvest scenario assumed (see
below). For each harved scenario, theprojections began with the vector of 1999 numbersat age estimated in
therespectiveassessment. Thisvector was thenprojectedforwardtothe beginning of 2000 us ng the schedules
of natural mortality and selectivity described in the assessment and the best available estimat e of total (year-
end) catch far 1999. In each subseguent year, the projected fishing nortality rate was prescribed on the basis
of thespawning biomass inthat year and the r espective harvest scenario. In each year, projected recruitment
wasdrawn from ad stribution whose parameters consisted of maximum likelihood estimat es determined from
the time series o recruitments estimatedin the assessment. Becausean environmertal regimeshift appears
to have occurred around 1977, only year classes spawned after 1976 were included in this time saies.
Projected spawning biomass was computed in each year based on thetimeof peak spawning and thematurity

The proxy for MSSTs as described in the Federal Register notice announcing the approval of Amendments 56/56
proved unworkable and NMFS relied on the procedure described in this section for specifying MSSTs for the 2000
fishing year.
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and weight schedul es described intheassesament. Total catch wasassumed to equal the catch associated with
therespective harvest scenarioinal years. T his projection schemewasrun 1,000 timesto obtain distributions
of possible futurestock sizes, fishing mortality rates, and catches.

The harvest scenarios used in the two sets of projections were as follows (maximum F,g. refers to the
maximum permissiblevalue of F,z. under Amendment 56):

e Scenario 1: Inall future years, F is set equal to Fo, .

e Scenario2: In2000 and 2001, F isset equal to max F,,c, and in dl subsequent years, F is se egual
to For,

Harvest scenarios 1 and 2 wereusedto determine the status of each stock with respect to itsMSST as follows
(for Tier 3 stacks, theMSY level is definad as B, ):

* |sthe stock overfished? This degpendson thestock’s estimated spawning biomass in 2000:
— If spawning biomass for 2000 s estimated to bebelow 2 B,,,, thestock is bdowitsMSST.
— If spawning biomass for 2000 i s estimated to be above B,,,, thestock is aboveits M SST.

—  |f spawning biomass for 2000 isestimated to be above ¥2B,,, but below B,,s,, the stock’ s status
relative to MSST isdetermined by refer ring to harvest scenario #1. [f the mean spawning biomass
for 2010 isbeow B,,,, thestock is bdowitsMSST. Othewise, thestock is aboveitsM SST.

¢ |sthe stock approaching an overfished condtion?
Thisis determined by referring to harvest scenario
#2:

—  If the mean spawning biomass for 2002 is
belowv ¥2B,,,, thestock is approaching an
overfished condition.

— If the mean spawning biomass for 2002 is
above B,,q,, thestockis na approaching an
overfished condition.

— If the mean spawning biomass for 2002 is above %2 B,,., but below B,,,, the determination
depends on the mean spawning biomass for 2012. |If the mean spawning biomass for 2012 is
beow B, the stock is approaching an overfished condition. Otherwise, the stock is not
approaching an overfished condition.

It iscurrently considered impossible to evaluate the status of stocks in Tiers 4—-6with respect tother MSSTs
because stocks qualify for management under thesetiersonly if reference stock levels (such asM SST) cannot
be reliably estimated.
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